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Materials and Methods 

(i) Vectors and expression plasmids. Chimeric genes were cloned into the 
mammalian expression vectors pB J 1-Neo or pCI-Neo (Promega, Madison, WI). An 
Xbal/BamHI stretch coding for mouse p2m (mP2m) leader peptide, the H-2K^-binding 
5 antigenic peptide and the N-terminal part of the linker peptide was constructed with the 
forward primer 5'GCG TCT AGA GCT TCA GTC GTC AGC ATG GCT CGC 3' and the 
reverse primer 5'CGC GGA TCC GCC ACC TCC CAG TTT TTC AAA GTT GAT TAT 
ACT AGC ATA CAA GCC GGT CAG 3' for OVA257.264 (SIINFEKL), 5'CGC GGA 
TCC GCC ACC TCC GAG CCA CAC AAA AAA GTC ATA CAC AGC ATA CAA 

10 GCC GGT CAG 3' for TRP-2i8i.i88 (VYDFFVWL), or 5' CGC GGA TCC GCC ACC 
TCC CGG CTG GGC TGT GTT AC A CTC AAA AGC ATA CAA GCC GGT CAG 3' 
(SEQ ID NO: 80) for MUTl (FEQNTAQP). Cloning of a BamHI/XhoI Jfragment 
encoding mature human P2m (hp2m) with the C-terminal part of the linker peptide and the 
N-terminal part of the bridge was described. An analogous stretch containing the mature 

15 mp2m was cloned by RT-PCR using the forward primer 5' GGC GGA TCC GGA GGT 
GGT TCT GGT GGA GGT TCG ATC CAG AAA ACC CCT CAA 3* (SEQ ID NO : 
82 ) and the reverse primer 5' AAG ACC GTC TAC TGG GAT CGA GAC ATG CTG 
AGA TGG GAG CCC 3\ The template for mP2m gene segments was mRNA from the 
MD45 T ceU hybridoma (H-Z^"*) and the gene product encodes Asp at the polymorphic 

20 position 85. The production of an XhoI/NotI fragment encoding the peptide bridge and the 
transmembrane and cytoplasmic portion of H-2K^ was described elsewhere. All PCR 

products were subcloned and their DNA sequence verified- The <x)mplete genes^ were - - 

assembled via a single step insertion of the three corresponding fragments into the multiple 
cloning site of either vector. 

25 (ii) Mice and cell lines. Eight- 12-week old C57BL/6 (B6) mice were purchased 

from Jackson Laboratory (Bar Harbor, ME) and bred at the Weizmann Institute of Science 
(WIS, Rehovot, Israel) facilities. Animals were maintained and treated according to the 
WIS animal facility and National Institutes of Health (NIH) guidelines. 

(i) Cells. RMA-S is a niutant cell line derived from the C57BLy6 lymphoma RMA 

30 (H-2^), which has defects in peptide presentation by class I MHC molecules due to loss of 
functional expression of the TAP component TAP-2. These cells can be loaded 
exogenously with high levels of MHC class I compatible peptides. RMA/OVA and RMA- 
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S/OVA are clones of these two cells transfected with the full-length chicken ovalbumin 
gene. M05 is a chicken ovalbumin- transfected variant of the B16 melanoma, a 
spontaneously-arising melanoma of C57BL/6 origin. M05 cells were maintained in 
DMEM supplemented with 10% heat-inactivated FCS, 2 mM L-glutamine, 1% sodium 
5 pyruvate, 1% non-essential amino acids, combined antibiotics and 500 [ig/ml G-418 (Life 
Technologies, Gaithersburg, MD). 

RMA-S cells were transfected with the four dcP2m-encoding plasmids (see below), 
and G418-resistant clones were expanded and screened by FACS for expression of the 
introduced genes. Four clones were selected and expanded: Y314- 7(mOVA), Y317- 
10 2(hOVA), Y316-8(mTRP), and Y318- 10(hTRP). 

(Hi) Peptides, OVA257-264 and TRP-2i8i-i88 were synthesized by Dr. M. Fridkin, 

W.LS. 

(iv) DMA transfection. RMA-S (0.8 ml) at 4x10^ cells/ml were mixed in 4 mm 
sterile electroporation cuvette (ECU-104, EquiBio, Ashford, UK) with 20 jiig linearized 

15 plasmid DNA. Transfection was performed with an Easyject Plus electroporation unit 
(EquiBio) at 250V, 750 jiF. Cells were resuspended in jfresh medium and cultured for 24- 
48 hours in 96-well plates prior to addition of G4 18 to a final concentration of 1 mg/ml. 
Resistant clones were expanded in 24-well plates and screened by flow cytometry for 
expression of hP2m or increase in expression of surface H-2K^. 

20 (v) Tumor immunotherapy. Ten mice in each experimental group were inoculated 

s.c. in the upper back with 1x10^ M05 cells/mouse. Local tumor diameter was measured 
_ . with calipers. Starting 8_„days.iater, when the. tu^ mice .were„ 

immunized i.p. four times at 7-day intervals with 2x10^ irradiated transfectants or control 
cells pre-loaded with peptide at 50 ^g/ml. Tumor diameter and survival were recorded. 

25 . (vi) Statistical analysis. Statistical differences in tumor sizes between groups of 

mice was determined by one-way ANOVA. Significance of survival plots was done 
with Kaplan-Meier survival platform. For both analyses we used the JMP statistics 
software (SAS Institute, Gary, NC). 

30 Induction of protective antitumor immunity by transfectants We assembled genetic 
constructs comprising dcP2m, attached to the cell membrane via the H-2Kb appendage. As 
a tumor model, we chose M05, which expresses both chicken OVA as a xenoantigen, 
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providing the immunodominant H-2K^-binding OVA257-264 peptide and TRP-2, a self- 
melanocyte differentiation Ag, harboring the poorly immunogenic peptide TRP-2i8i-i88» 
which binds H-2K^ with low affinity. 

We tested the ability of dcP2m cell-based vaccines to provide protection against 
5 melanoma. To this end, we immimized B6 mice three times with Y317-2(hOVA) or Y3 18- 
10(hTRP) and with RMA-S cells preloaded with OVA257-264 or TRP-2181-188 peptide 
for comparison or with the 3LL Lewis lung carcinoma-associated MUTl peptide as a 
negative control. Twelve days after the last inoculation, mice were challenged with 1x10^ 
M05 melanoma cells, and tumor size, along with animal survival, were recorded. As 

10 shown in Fig. 4A, expression of the TRP-2181-188-bearing construct by Y318-10(hTRP) 
cells had a significant protective effect, compared with TRP-2 18 1-1 88-saturated RMA-S 
cells (/? < 0.0001). Six of eight mice that received Y318-10(hTRP) remained tumor-fi:ee 7 
wk after tumor challenge, compared with two of seven mice immunized with TRP-2181- 
188-loaded cells ( = 0.04) and only one of eight following immunization with MUTl- 

1 5 loaded cells (Fig. 4B). All mice (eight of eight) immunized with Y3 1 7- 2(hO VA) remained 
tumor-fi'ee during the same period, compared with six of eight mice immunized with 
RMA-S cells saturated with OVA257-264. However, in hght of the relative ef&cacy of 
OVA257- 264-pulsed cells, no statistical significance could be derived for the latter set of 
data. 

20 

Immunotherapy of tumors. To evaluate immxmotherapy of melanoma, we performed an 
experiment of tumor growth inhibition. B6 mice were challenged with 1x10^ M05 cells 
each. Starting eight days later, mice were subjected to an immunization regimen with 
either irradiated Y317-2(hOVA), parental RMA-S cells pulsed with OVA257.264, or with 

25 PBS only as control. As evident from Fig. 5A, tumor growth was significantly delayed in 
mice vaccinated with Y317-2(hOVA) compared to the peptide-loaded cells (p<0.0001). 
This therapeutic effect was also evident from the survival graph (Fig. 5B). Of 10 mice 
vaccinated with Y3 1 7-2(hOVA), 8 were still alive 7 weeks after tumor challenge, 
compared with 3 of 10 of mice vaccinated with RMA-S cells loaded with the peptide 

30 (p<0.0001) and 0 of 10 of non-immunized mice. In contrast, immunization with Y318- 
lO(hTRP) and TRP-2i8i.i 88- loaded RMA-S cells under the same experimental conditions 
failed to yield any significant M05. 
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FICUKE & hMtMjsm t^ilmmnT ^^^mA. MOB i^Emm isA (,1 K ICf/ 
moose:) wBis iicgectedi iiD Jbsxale: Bfi ze^& @-t2 wl: dicf). da^ 
loicr^ wlioi Ispipr •fikme^er leadicd 3^4 mm, mice were divided to groups 

md m wiHb kxadia/ted IflSI 7-2Oii0VA) RMA-S edSa Imded wUi SO 
Iftgftol DVA^^g^^^g^; E]ar mlSb caa^* (Bftauiitiaiitii'piigad^v. it^ TkEcofiS' profg^es- 
Easm. Lcs^ tecuiar d&njeausiDms xneoiSiisiDed wiEii cdifxcais . Hue avea:^g^ of 
ijtsiiimir diiimelciB (izi irrai'1iltigin«tianB) im tfie cGiqirGe of SQ ds^B m ^socstsBiaL 
Smvb^iA iimTTTHjfMaafl HnicsL Mice: lEimii&e seme ei^scamajsot mane mxmr 
^meM ds^f Emd' wew sojcdifiicediR^iiJsan imasdfEmd^ wfaida -DOixe^cmjifed to a 
iuaaaiDar dEaaBetear oS'^^SB mm. Fmcfeijm of surviviDg mice m eada groqp as 
pieseiaiejdi. Data ve iFepLDe&&tD}la£iv& of two kdrpeiiidbalt cspssirkciee^ wiElii 
sajmlaar icesdtiisL Hue i«nJts sim preae^n(ted as muBaxi. + SEML Botb A luiJ £ 
pmseEii!'; jp volqes cEilbislbtcJ im 'dbie tma ginan^ -of liiyiffimiinjgg'^ mc&. 



